(1) (4) Fatigue fractures of actual parts mostly start from the sites of stress concentrations at structural discontinuities. In an early study, the fatigue strength of shot blasted ductile cast irons with casting surfaces, the fracture origins of which were at defects, was quantitatively evaluated by using the area parameter model. However, since some fatigue fractures at the sites of stress concentrations start from surfaces, the quantitative evaluation of the fatigue strength of ductile cast irons whose fatigue origins are at surfaces is also important. In this study, shot blasted ductile cast irons with casting surfaces were employed and plane bending fatigue tests have been conducted for evaluating the fatigue strength of the specimens whose fatigue origins are at surfaces. For quantitatively evaluating the influences of surface roughness and transitional layers at the site around casting surfaces, the defect size areaR for the surface roughness and the equivalent hardness considering the transitional layers were applied. Moreover, the relief of residual stress during fatigue tests was detected. The relieved residual stress was regarded to be mechanically equivalent to the mean stress. By using these parameters, the fatigue strength of shot blasted ductile cast irons whose fatigue origins are at surfaces has been successfully evaluated. Furthermore, fatigue tests using an actual part have been performed and the usefulness of the quantitative evaluation method has been verified. Table 1  Table 2 Fig . 2 100μm Table 3 1/2 Table 4 FP-SB Table 4 Vickers hardness (HV0.1). Fig. 5 Example of SEM image of the specimen whose fatigue origin is a surface. Table 5 FP-SB Table 4 Mixture Table 5 MPa FP-SB Table 5 Fig Table 7 (1) σw,ave σw Table 6 Fatigue limits predicted by using. Table 8 Fig Table 7 Fatigue limits predicted by using area notch Fig. 11 Comparison of using area R and area notch . 
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